Introduction
By defining country-fund discounts as log-differences of fund prices traded in the U.S. market and net asset value (NAV) for a package of foreign assets, the empirical evidence has consistently shown that country funds are traded at discounts and display time-varying behavior. 1 Several hypotheses have been advanced to explain this country-fund discount puzzle.
Researchers have identified market frictions and segmentation (Bonser-Neal et al., 1990; Choi and Lee, 1996) , investor's sentiment (Hardouvelis, LaPorta, and Wizman, 1994; Bodurtha, Kim, and Lee, 1995; Klibanoff, Lamont, and Wizman, 1998) , divergent expectations between the U.S.
and foreign investors Schmukler, 1996, 2000) , and different risk exposures of country-fund price and NAV (Chandar and Patro, 2000) as key factors that explain time-varying country-fund discounts.
Although the above-mentioned studies provide some plausible explanations for the behavior of country-fund discounts (premiums), researchers seldom conduct a direct test to examine the issue that country-fund discounts are linked to risk factors in a time-varying fashion.
Recognizing that the structure of international capital markets is partially segmented, fund prices in the U.S. market and NAVs in the foreign market can hardly be maintained in parity conditions. From the investor's point of view, the difference in prices in two markets, defined as the time-varying fund discounts, is considered to be compensation for the risk differentials. This notion is based on the rationale that the time-varying behavior of fund discounts is continually interacting with risk emerging from stock markets and/or from macroeconomic fundamentals.
Since country-fund shares are traded in the U.S. market and underlying assets are valued in foreign markets, country-fund prices and NAVs are perceived to react more sensitively to each own market information. Yet, differences in economic conditions, business perspectives, expectations formation, or speed of adjustment of asset prices are likely to produce different risks, reflected in the volatilities of different state variables. 2 Thus, we propose this hypothesis:
country-fund discounts are associated with risk factors revealed in stock market and macroeconomic conditions, both in U.S. and foreign markets. In this paper, we use conditional standard deviations of stock index returns to measure time-varying stock return risk and use conditional standard deviations of foreign exchange returns, inflation rates, real incomes, and interest rates to measure macroeconomic risk factors. Testing the model based on 39 closed-end country funds, we find that the null hypothesis that country-fund discounts are independent of both U.S. and foreign time-varying risk factors is significantly rejected. Further, testing the model based on data in the turbulent period, the risk factor becomes more significant, especially as reflected in exchange rate volatility.
This paper differs from existing work in the following ways. First, previous studies use U.S. stock market returns, foreign stock market returns, and foreign exchange returns to explain fund discounts. The use of market returns as an argument, however, fails to reflect the measure of risk perceived by investors in these respective markets, although return is often perceived to be correlated with volatility. Second, using conditional standard deviations of stock returns and of macroeconomic variables to explain the country-fund discounts allows us to test their relative significance, which, in turn, provides some empirical insight into the information content for each set of variables. Our tests conclude that U.S. stock market volatility plays a most significant role. However, the foreign macroeconomic risk as a group is seen to be more dominant in explaining country-fund discounts. This is consistent with the fact that U.S. stock return volatility affects trading prices, while the foreign macroeconomic fundamentals impinge on the NAVs.
Following this introductory section, Section 2 establishes empirical models that relate country-fund discounts to stock market and macroeconomic risk factors. Section 3 describes the data and estimation procedures. Section 4 reports empirical results for the relationship between fund discounts and time-varying risk factors from the U.S. and foreign markets. Section 5 discusses the impact of the 1997 Asian crisis on the behavioral relation between country-fund discounts and various market volatilities. Section 6 contains concluding remarks.
Country-Fund Discounts and Relevant Risk Factors
Numerous researchers indicate that risk is a key variable in explaining time-varying country-fund discounts. For instance, Neal (1994) points out that "it is possible that countryfund sentiment is a proxy for some unspecified time-varying risk premium. " Hardouvelis, LaPorta, and Wizman (1994) write: "If markets are segmented, innovations in the ratio of the domestic price of risk to the foreign market price of risk can affect the discounts. An increase in the domestic price of risk will reduce the price of the fund (and increase the discount), and at the same time reduce the domestic market price index. An increase in the foreign price of risk will reduce the NAV (and lower the discount) while lowering the foreign market price index" (p.386). Likewise, Choi and Lee (1996) relate fund returns to the market risk of the country in which the fund has investments and the risk of the U.S. market where it is traded (p. 50). Their empirical work, however, does not extend to the examination of time-varying fund discounts.
More recently, Wu and Xia (2001) propose a rational explanation to resolve the closed-end fund discount puzzle by relating discounts of the U.S. and U.K. traded country funds to the future liquidity risk (shocks) of investors in the U.S. and U.K. markets, respectively. However, no additional risk factors are introduced in the model.
In this paper, we explicitly hypothesize that country-fund discounts are not independent of stock market and macroeconomic risk factors. Due to various market imperfections, it is reasonable to assume that global capital markets are somehow segmented (Eun and Janakiramanan, 1986) . This segmentation tends to generate asymmetric information used by divergent investors to assess the prices of respective assets in their respective markets. Thus, country-fund discounts should reflect some sort of asymmetric information held by the U.S. and foreign investors in relation to market segmentation Schmukler, 1996, 2000) . It would be more appealing if relative risk factors can be explicitly incorporated into the model to explain country-fund premiums. Specifically, we write:
where PREM i,t is defined as the log difference between country-fund price ( t i P , ) and NAV ( 
Equation (2) states that country-fund discounts are a linear combination of a vector of expected volatilities, conditional on the information set, I t , available at time t. Since countryfund shares are traded in the U.S. market and their underlying assets are valued in foreign markets, country-fund discounts should respond to relevant risk factors assessed by investors in segmented stock markets, as reflected in the volatilities of stock market returns (Hardouvelis, LaPorta, and Wizman,1994) . Thus, we hypothesize that country-fund discounts are linked to the expected stock return volatility in the U.S. and foreign markets, σ m,t , and σ * m,t . Formally, we specify:
where σ m,t is the expected volatility of U.S. stock market returns in U.S. dollars, and σ * m,t is the expected volatility of foreign stock market returns in local currency.
As in the existing literature, Equation (3) is an empirical representation of a two-factor model. This specification is plausible, since the perceived risk is thought to be sensitively and rapidly reflected in volatile variations of stock market returns; the standard deviation has been commonly used to measure market volatility. 3 Note that, unlike the traditional model, we do not intend to include stock returns as an independent argument for two reasons. First, stock returns do not truly represent a risk factor, although they may be correlated with standard deviations of stock returns. Second, including both stock returns and volatility of stock returns may cause a multicollinearity problem.
A priori, we anticipate that PREM i,t is negatively related to σ m,t . To elaborate, an increase in the expected volatility in U.S. stock returns will represent a higher risk in the U.S. market.
Given a positive correlation between country-fund share returns and U.S. stock market returns, risk-averse investors will demand higher returns to compensate for bearing risk. Thus, lower fund prices are necessary to induce investors to absorb the country-fund shares into their portfolios. As a result, fund premium is negatively related to the expected volatility in U.S.
stock returns, leading to β i,1 < 0.
Based on the same reasoning, a higher expected volatility in foreign stock returns, which represents a higher risk in the foreign asset market, will depress the NAV, giving rise to premiums on country funds. Thus, PREM i,t is expected to be positively related to σ * m,t . That is, β i,2 > 0. However, it should be pointed out that a rise in volatility in foreign stock markets may produce a contagion effect, spilling over to the U.S. markets. If investors in the U.S. market are overly sensitive to volatile movements in the foreign stock markets or/and foreign exchange markets due to a lack of information, fund prices in the U.S. market could be depressed even more than those in the foreign country, resulting in a perverse effect, β i,2 < 0. That is, a greater expected volatility in the foreign country leads to a discount on its country fund. Putting these two arguments together, the sign of β i,2 can be mixed; the net effect depends on the relative forces of market reaction in response to changes in σ * m,t .
Although the volatility of stock market returns provides an instant and effective reading for signifying risk, foreign exchange rates and other macroeconomic variables, such as the inflation rate, real output, and interest rate variations, may also have some information content that explains country-fund discounts. As underlying assets are traded in the foreign markets, NAVs are calculated in local currency and then translated into U.S. dollars by using prevailing foreign exchange rates. Accordingly, NAVs in U.S. dollars are affected by changes in foreign exchange rates. To examine the impacts of exchange rate risk and macroeconomic risk on country-fund discounts, we write: Note that in the literature these macroeconomic variables are often tied and, thus, represent the anticipated corporate profits and the valuation of stocks in aggregate measures. 4 The coefficient on the expected volatility of the change in exchange rates in Equation (4) is expected to be positive. This is based on the rationale that when U.S. investors perceive an increase in the volatility of exchange-rate changes, it becomes more desirable for them to purchase country funds than to have other forms of foreign securities denominated in foreign currency, since the costs of hedging exchange-rate risk can be avoided. As a result, the demand for country funds increases, bidding up fund prices. Thus, we expect that country-fund premiums to be positively correlated with the expected volatility of the change in foreign exchange rates.
The effect of the expected volatility of inflation rates on asset prices is more complex, since a volatile change in inflation rates causes a volatile change in real wealth, which, in turn, affects consumption choices, leading to dynamic asset allocations. In addition to inflation rates, we use real output to measure real activities. As stated by the discounted cash flow stock valuation model, stock prices are positively related to expected corporate earnings if discount rates are given. Since expected earnings depend on market expectations of real output, it is plausible to view real output volatility as a risk factor that affects expected profits and, hence, prices. Among different macroeconomic variables, interest rate volatility is considered to have a more immediate and unpredictable effect on country-fund prices and NAVs because of its special role in the cost of funds and its impact on asset returns through its substitution effect and wealth effect. The substitution effect arises due to its influence on relative returns, affecting asset holders' portfolio allocations; the wealth effect stems from its impact on the discount factor and asset prices through respective demand function (Tobin, 1982) . The net effect depends on the relative forces of these two channels.
3.
Data and Measurement of Volatility
Data
The sample consists of 39 single-country funds, which are publicly traded on the New York Stock Exchange (NYSE). The sample period covers January 1988 through March 2000. Friday's closing prices in the local country's stock exchange, and then, converted into U.S. dollars using contemporaneously observed exchange rates. 6 The monthly data for both fund prices and NAVs in this study are based on closing prices of the last Friday of the month. 7 We obtain a monthly NYSE composite index (U.S. stock market index) and foreign stock market indices from Datastream, which are specified in Table 1 To obtain a general picture of time-series properties of country-fund discounts, we present means and standard deviations of fund discounts in Table 1 . Most funds show discounts except for some Asian country funds, including Jakarta Growth, Korea, Malaysia, Taiwan, Thai, Thai
Capital, Japan Equity, and Japan OTC Equity Funds. Those funds, from countries that were relatively severely affected by the Asian financial crisis, show premiums in the U.S. market.
This result is consistent with those of Schmukler (1996, 2000) and Chandar and Patro (2000), who find that the premiums observed for some Asian funds can be explained by the increase in demand for some Asian country funds during the early 1990s by U.S. investors, who
were mostly optimistic about emerging Asian markets. Statistics from the second moments of country-fund discounts show large variations in discounts over time.
Measurement of Expected Volatility
Following the methodology proposed by Lauterbach (1989) , we generate the conditional volatility of macroeconomic variables by employing local standard deviations. Particularly, deviations from the mean are obtained by subtracting the conditional mean from the actual value, and the conditional mean is obtained by fitting the variable into a univariate ARIMA process.
Specifically, we define that u x,t = x t -E(x t | x t-1 , x t-2 ,…), and E(x t | x t-1 , x t-2 ,…) ≅ t x , which is
obtained by using 
is the estimate of the innovation in series x at time t-i. The moving-average process is chosen because it is simple, intuitively appealing, and has been widely used in previous research (Modigliani and Shiller, 1973; Pindyck, 1984) . 
4.
Estimation Results Table 2 reports consistent estimates of Equation (3) by using a Newey-West (1987) procedure to take care of potential serial correlation and heteroskedasticity problems. Since evidence shows that stock return volatility in the U.S. market spills over to foreign stock markets, we have orthogonalized the foreign stock market return volatilities by regressing foreign stock market volatility on U.S. market volatility and taking the residuals as foreign market volatility measures in Equation (2).
Risk from Stock Market
The estimated results for Equation (3) show that the coefficients for 26 out of 39 funds on the standard deviation of U.S. stock market returns are negative and statistically significant, strongly supporting the positive relation between country-fund discounts and the expected volatility of U.S. stock market returns. This result is consistent with the behavior that investors demand higher expected returns on country-fund shares, since they perceive higher volatility in the U.S. stock market; higher expected returns can be achieved by depressing the current prices of country funds they purchase. Thus, country-fund discounts are associated with higher expected U.S. stock market volatility. Note that this result implies that country-fund shares and other U.S. domestic stocks are complementing each other. On the other hand, positive and significant coefficients on U.S. stock return volatility are observed for Indonesia, Jakarta
Growth, Malaysia, Thai, Thai Capital, and Japan Equity Funds, suggesting that investors view these funds as a substitute for U.S. domestic securities. When higher risk prevails in the U.S.
market, investors switch their asset demand to these foreign funds, bidding up fund prices. As a result, fund premiums are positively related to U.S. stock market volatility.
The estimated coefficients on the standard deviation of foreign stock market returns are positive for 32 out of 39 funds, which are statistically significant for only 20 funds. This result generally supports our prediction that a higher expected volatility in foreign stock markets will depress the NAV, giving rise to premiums on country funds. However, the high volatility in foreign stock markets may affect market perception about holding country-fund shares, such that an overreaction by U.S. investors may put selling pressure on country funds, causing a further drop in fund prices. As a result, estimated coefficients can be negative, as is the case with some funds, such as Mexico, India Growth, Jardine Fleming India, Korea, Pakistan, First Philippines, and Spain Funds. However, most of these cases are statistically insignificant.
When we compare the magnitude of estimated coefficients, the volatility of U.S. stock market returns appears to have a more profound effect than that of foreign stock return volatility. This is understandable, since country-fund shares are traded in the U.S. market and investors in the U.S. market would have more immediate information and take action accordingly (Becker, Finnerty, and Friedman, 1995; Masih and Masih, 2001) . Therefore, we observe that countryfund prices and, in turn, fund discounts are more sensitive to volatile changes in U.S. stock market returns, especially in the volatile period. This finding is consistent with the results reported by Chiang and Kim (2003) , Hardouvelis, LaPorta, and Wizman (1994) , and Bodurtha, Kim, and Lee (1995) , in which country-fund prices and discounts are highly sensitive to U.S. market factors, supporting the U.S. investors' sentiment hypothesis. In sum, country-fund discounts are significantly influenced by U.S and foreign stock market volatilities.
Risk from Macroeconomic Variations
In a variance of stock market volatility, we test the significance of foreign exchange market risk and macroeconomic risk as reported in Table 3 . 9 In terms of the volatility of foreign exchange returns, the estimated results are mainly consistent with our theoretical predictions.
Coefficients on the foreign exchange market volatility are mainly positive (31 out of 39 funds), and 20 of them are significant. This result suggests that foreign exchange risk appears to be a significant factor that induces U.S. investors to pay premiums on country funds in order to achieve international portfolio diversification. Table 3 also reports regression estimates on the volatility of other macroeconomic variables. In general, coefficients on the expected standard deviation of those macroeconomic variables show some supportive evidence to explain country-fund discounts, although the degree of significance varies from country to country. Coefficients on foreign interest rate volatility are significant for 25 of 39 funds, and 17 of them are negative. The U.S. inflation volatility also shows some moderate effect on country-fund discounts. However, it does not seem to display a clear-cut pattern in the direction of the sign. The coefficients on real output volatility perform similarly. Although the coefficients are statistically significant in some cases, output volatility's effect varies from country to county. In sum, with the exception of foreign exchange return volatility, the evidence does not offer strong support for the specification that the volatility of each of these macroeconomic variables plays a role. This result may reflect the fact that the connection of country-fund discounts with macroeconomic risk hangs on rather diverse channels/processes associated with different macroeconomic elements. A possible redundancy of these macroeconomic relations (Nelson and Plosser, 1982) may inherently create a multicollinearity problem that renders individual measures of volatility less significant.
However, if we consider a group of macroeconomic volatilities as a whole, it might provide us an overall performance. To identify the significance of each group of variables, we conduct three different F-statistics to test the joint significance of: (1) all macroeconomic volatilities; (2) U.S. macroeconomic volatilities only; and (3) foreign macroeconomic volatilities only. The Fstatistics reported in Table 3 suggest that with only one exception, the Chile Fund, the absence of joint effects of all macroeconomic volatilities, including foreign exchange market volatility, the volatilities of real incomes, inflation rates, and interest rates, on country-fund discounts (β 1 = β 2 = ⋅⋅⋅ = β 7 = 0) is strongly rejected. This result suggests that country-fund discounts are associated with ongoing economic disturbances prevailing in both the U.S. and foreign markets. When we compare the joint significance of the U.S. and foreign macroeconomic volatilities, the statistics show that foreign macroeconomic volatilities affect fund discounts more significantly than do U.S. macroeconomic volatilities. Foreign macroeconomic volatilities are jointly significant for 32 out of 39 funds; only 23 funds are significantly influenced by U.S. volatilities. In summary, macroeconomic risk factors, especially foreign exchange market volatility and foreign interest rate volatility, show some explanatory power for fund discounts. Moreover, foreign macroeconomic volatilities are more significant for explaining fund discounts as compared to U.S macroeconomic volatilities.
Sub-sample Analysis and Impact of the Asian Crisis
Up to this point, empirical estimations have been based on the whole sample period by assuming that estimated coefficients are held constant over time. Note that the sample period in our study spans both tranquil and turbulent periods, as when the "Asian crisis" shocked most emerging markets for the period from mid-1997 through the end of the sample period, leading to a significant downswing in stock markets and, in turn, affecting country-fund performance. As a result, we suspect that estimated coefficients may be subject to structural changes. 10 To this end, we conduct both Chow and Wald tests for examining the null hypothesis of the absence of structural change. The break point is chosen as July 1997, when the Thai baht was allowed to float and started depreciating significantly after months of speculative pressure on the Thai baht.
As may be seen from Table 4 , with only a minor exception, such as Templeton China World fund, the null hypothesis of the absence of structural change for the test equation is consistently rejected. This information leads us to re-estimate Equation (4) by regressing fund discounts on all macroeconomic risk factors for the two sub-sample periods: the period prior to the Asian crisis and the period involving the Asian crisis.
Even though the Chow and Wald tests indicate the rejection of the absence of structural change, not all of the estimated coefficients show a significant difference between the two subperiods. However, for the funds originating from the countries that were severely affected by the Asian crises, the differences in estimated statistics between the two sub-sample periods are noticeable. Table 5 reports only those funds of Indonesia, Korea, Malaysia, the Philippines, Thailand, and Japan that were hit heavily during the Asian crisis. Several findings are worth noting. First, the explanatory power of the estimated model is higher for the Asian crisis period than that of the pre-crisis period except for the Thai Fund. This may well reflect the behavior of investors who have diverse opinions as to the interpretation of risk factors during the turbulent period.
Second, foreign exchange market volatility plays a more significant role in explaining country-fund discounts during the Asian crisis period. Coefficients on foreign exchange market volatility are significant for eight out of 11 funds. This may be attributable to the fact that the foreign exchange markets for several Asian markets were also under attack by the Asian crisis, creating excessive exchange rate fluctuations and speculative runs. This exchange rate risk was soon transmitted to different sectors of financial market, causing a severe downward pressure on stock prices, including fund prices. Thus, we observe that the impact of foreign exchange market volatility becomes more apparent in determining country-fund discounts.
Third, risks from macroeconomic variations such as changes in price, interest rate, and real activity are also more significant during the Asian crisis. It was widely recognized that, during the crisis period, Asian economies were severely depressed due to a shortage of foreign currencies, an anticipated increase in interest rates, liquidity constraints, variability in inflation rates, and a sharp decline in real output; all these factors tend to produce a profound downward and persistent pressure on stock markets. It follows that, on assessing the risk, as reflected in the volatility of macroeconomic fundamentals, risk-averse investors tend to restructure their portfolio components, including their holding of country funds. In sum, in the Asian crisis period the behavioral relationship between country-fund discounts and macroeconomic variations was seen to be escalating, especially for the countries that had a direct impact from the crisis.
Concluding Remarks
Using risk as an argument has been successfully employed in the literature to explain excess stock returns (French, Schwert, and Stambaugh, 1987; Bollerslev, Chou, and Kroner, 1992 ) and foreign exchange risk premiums (Diebold and Nerlove, 1989; Chiang, 1991; Jiang and Chiang, 2000) . Earlier studies, including Neal (1994) , Hardouvelis, LaPorta, and Wizman (1994) , and Choi and Lee (1996) , recognize the significance of risk factors in relation to countryfund discounts. However, no formal direct tests have been performed to examine the behavior of country-fund discounts in relation to relevant risk factors. In this paper, we test the risk premium hypothesis that relates country-fund discounts to stock market risk as well as to macroeconomic risk from the U.S. and foreign countries.
Using a conditional standard deviation as a measure of risk reflected in stock market returns, changes in exchange rates, inflation rates, national outputs, and interest rates, we find some supportive evidence for the risk premium hypothesis in testing country funds. In particular, country-fund premiums are negatively correlated with the expected volatility of U.S.
stock returns and positively correlated with the volatility of foreign stock market returns. The U.S. stock return volatility appears to have a more dominant role in explaining country-fund discounts. The use of stock return volatility to explain country-fund discounts is in contrast to previous studies by using stock returns as regressors. Because of the close relation between return and variance in financial assets, the evidence that country-fund discounts can be explained by stock returns, as in the traditional models, may be spurious.
Testing the joint significance of volatilities of a group of macroeconomic variables (including foreign exchange rate volatility) to explain country-fund discounts, the statistics suggest that the null of independence is rejected with only one exception. The evidence indicates that foreign macroeconomic volatilities jointly are more significant than U.S.
volatilities. In addition, the sub-sample analysis indicates that the Asian crisis plays a significant role in influencing the behavioral relation between country-fund discounts and various financial and real economic volatilities. Among all of the variables, the exchange rate risk is more apparent. This argument is based on the assumption of market segmentation.
3 As noted by Chiang (1991) and from evidence provided in Chiang and Chiang (1996) , the volatility of stock returns often effectively summarizes the information about volatility derived from macroeconomic fundamentals.
As Parks (1978) has shown, unanticipated inflation increases the dispersion of relative prices.
This increases the dispersion of profits across firms, causing risk for each firm. If adjustment costs are significant, this will reduce expected profits. Palmon and Parker (1991) also argue that an increase in inflation uncertainty should increase the equilibrium liquidity premium on government bonds.
5 The classification can also be made between emerging and developed markets that follow the approach used by Morgan Stanley Capital International.
6 The NAVs' translation into U.S. dollars is not uniform, as some funds use the exchange rate at the close of the local market, but others use an afternoon fix in New York. 8 The discussions of alternative models for conditional stock volatility and related econometrics for measuring risk can be found in Pagan and Schwert (1990) and Pagan and Ullah (1988) .
9 Since there is concern about a possible spillover in volatility between foreign exchange rates and macroeconomic variables through international market parities, the conditional volatilities of inflation rates and interest rates are orthogonalized by regressing each macroeconomic volatility on the expected volatility of foreign exchange returns. The resulting residual for each expected macroeconomic volatility is then used as an argument in Equation (4).
10 Lee and Hong (2002) investigate the impact of the Asian crisis on the causal relation between country-fund returns and NAV returns employing Thai, Indonesia, and Korea Funds.
They find significant differences in the causal relation between the pre-1997 and post-1997 periods. Also, Chiang and Kim (2003) show the structural changes in both long-run cointegrating equations and error correction models of country-fund prices in relation to NAV and U.S. and foreign stock-market indices during the Asian crisis. 1. σ denotes standard deviation of macroeconomic variables calculated from 12-order MA process, where the subscripts are defined as m = stock market return and s = foreign exchange rate. * denotes foreign variables. 2. The numbers in the parentheses are the absolute values of t-statistics for testing H 0 : coefficient = 0. 3. ***, **, and * indicate the significance at 1%, 5%, and 10% level, respectively. 1. σ denotes standard deviation of macroeconomic variables calculated from 12-order MA process, where the subscripts are defined as m = stock market return, s = exchange rate, π = inflation, y = industrial production, and r = interest rate. * denotes foreign variables. 2. The numbers in the parentheses for coefficient estimates are the absolute values of t-statistics for testing H 0 : coefficient = 0. 3. The F1 statistics are for testing H 0 : coefficients of standard deviations of all macroeconomic variables including foreign exchange rate are equal to zero, that is, H 0 : β 1 = β 2 =β 3 = β 4 =β 5 = β 6 = β 7 =0. 4. The F2 statistics are for testing H 0 : coefficients of standard deviations of all U.S. macroeconomic variables are equal to zero, that is, H 0 : β 2 = β 4 = β 6 =0. 5. The F3 statistics are for testing H 0 : coefficients of standard deviations of all foreign macroeconomic variables are equal to zero, that is, H 0 : β 3 = β 5 = β 7 =0. 6. The numbers in the parentheses for F statistics are p-values for testing joint significance of standard deviations of macroeconomic variables. 7. ***, **, and * indicate the significance at 1%, 5%, and 10% level, respectively. 
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